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Description 

This invention relates to novel 3-aryloxy-3-substituted propanamines, and to their use in inhibiting se- 
rotonin and norepinephrine uptake. 
5 During the past decade, the relationship between monoamine uptake and a variety of diseases and 
conditions has been appreciated and investigated. For example, the hydrochloride salt of fluoxetine (dl- 
N-methyl-y-[4-(trifluoromethyl)phenoxy]benzenepropanamine) is a selective and specific serotonin (5- 
hydroxytryptamine) uptake inhibitor presently undergoing clinical evaluation for the treatment of depres- 
sion, anxiety, appetite suppression, and other disorders. Similarly, tomoxetine hydrochloride ((-)-N-me- 
10 thyl-r(2-methylphenoxy)benzenepropanamine hydrochloride) is a selective and specific inhibitor of 
norepinephrine uptake being investigated clinically for its antidepressant activity. These compounds are 
among many taught in U.S. Patents Number 4,018,895, 4,194,009, and 4,314,081 as being potent but se- 
lective blockers of the uptake of one particular monoamine inhibitor. 
The present invention provides novel 3-aryloxy-3-substituted propanamines which are potent inhibi- 
15 tors of both serotonin and norepinephrine uptake. 

According to the present invention there is provided a compound of the formula 



R X -CHCH2 CH 2 NR 2 R 3 
20 | 
O 
Ar 

wherein: 

Ri: is C5-C7 cycloalkyl, thienyl, halothienyl, {C1-C4 alkyl)thienyl, furanyl pyridyl or thiazolyl; 
30 Ar is y or 




40 

each of R2 and R3 independently is hydrogen or methyl; 
each R* independently is halo, C1-C4 alkyl, C1-C3 alkoxy ortrifluoromethyl; 
each Rs independently is halo, C1-C4 alkyl ortrifluoromethyl; 
m is 0, 1 or 2; 
45 n is 0 or 1 ; and 

the pharmaceutical^ acceptable acid addition salts thereof. 

The invention also provides pharmaceutical formulations comprising a compound of the above formula 
and a pharmaceutical acceptable carrier, diluent or excipient therefor. 

In the above formula, the term Q-C 4 alkyl represents a straight or branched alkyl chain bearing from 
50 one to four carbon atoms. Typical C1-C4 alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl 
isobutyl,sec.-butylandJ-butyl. ~ ~ 

C1-C3 Alkoxy represents methoxy, ethoxy, n-propoxy or isopropoxy. 

Halo represents fluoro, chloro, bromo or iodo. 

When Ar is naphthaienyl, it can be either 1-naphthalenyl or 2-naphthalenyi. 
55 When Ri is thienyl, it can be either 2-thienyl or 3-thienyl; when Ri is furanyl, it can be either 2-furanyl 
or 3-furanyl; when R1 is pyridyl, it can be either 2-pyridyl, 3-pyridyl or 4-pyridyl; when Ri is thiazolyl, it 
can be either 2-thiazolyi, 4-thiazolyl or 5-thiazolyI. 

(C1-C4 Alkyl)thienyl represents a thienyl ring monosubstituted with a C1-C4 alkyl substituent. Typical 
(C1-C4 alkyl)thienyl groups include 4-methyl-2-thienyl, 3-ethyl-2-thienyl, 2-methyl-3-th!enyl, 4-propyl- 
60 3-thienyl, 5-n-butyl-2-thienyl, 4-methyl-3-thienyl, 3-methyl-2-thienyl, and the like. 

Halothienyl represents a thienyl ring monosubstituted with a halo substituent. Typical halothienyl 
groups include 3-ch!oro-2-thienyl, 4-bromo-3-thienyI, 2-iodo-3-thienyl, 5-iodo-3-thienyl, 4-fluoro-2- 
thienyl, 2-bromo-3-thienyl, 4-chloro-2-thieny! and the like. 
While ail of the compounds of the present invention are believed to inhibit the uptake of serotonin and 
65 norepinephrine in mammals, there are certain of these compounds which are preferred for such uses. 
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Preferably Ri is halothienyl, {C1-C4 alkyl)thierty! and especially ihienyl. Further, one of R2 and R3 is hy- 
drogen and the other is methyl. It is also preferred that those compounds wherein both R2 and R3 are oth- 
er than methyl are preferred for inhibiting the uptake of norepinephrine in mammals. Other preferred as- 
pects of the present invention will be noted hereinafter. 

The compounds of the present invention possess an asymmetric carbon represented by the carbon 
atom labeled "C" in the following formula: 

R 1 «CHCH 2 CE2NR 2 R 3 

O 
Ar 

As such, the compounds can exist as the individual stereoisomers as well as the racemic mixture. Ac- 
cordingly, the compounds of the present invention will include not only the dl-racemates but also their 
respective optically active d- and 1 -isomers. 

As pointed out above, the invention includes the pharmaceutically acceptable acid addition salts of 
the compounds defined by the above formula. Since the compounds of this invention are amines thev 
are basic in nature and accordingly react with any number of inorganic and organic acids to form pharma- 
ceutically acceptable acid addition salts. Since the free amines of the invention are typically oils at room 
temperature it is preferable to convert the free amines to their corresponding pharmaceutically accept- 
able acid addition salts, which are routinely solid at room temperature, for ease of handling Acids com- 
monly employed to form such salts include inorganic acids such as hydrochloric, hydrobromic hydroiod- 
ic, sulfuric and phosphoric acid, as well as organic acids such as para-toluenesulfonic, methanesulfon- 
ic, oxalic, para-bromophenylsulfonic, carbonic, succinic, citric, benzoic and acetic acid and related 
inorganic and organic acids. Such pharmaceutically acceptable salts thus include sulfate, pyrosulfate 
bisulfate, sulfite, bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate metaphos- 
phate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, caprylate acrylate 
formate, isobutyrate, caprate, heptanoate, propiolate, oxalate, malonate, succinate, suberate, seba- 
cate, fumarate, maleate, butyne-1,4-dioate, hexyne-1,6-dioate, benzoate, chlorobenzoate, methylben- 
zoate dinitrobenzoate, hydroxybenzoate, methoxybenzoate, phthalate, terephathalate, sulfonate xyle- 
nesulfonate, phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, p-hydroxybutyrate oly- 
collate, maleate, tartrate, methanesulfonate, propanesulfonates, naphthalene-1 -sulfonate, naphthalene- 

2- sulfonate, mandelate and the like salts. Preferred pharmaceutically acceptable acid addition salts in- 
clude those formed with mineral acids such as hydrochloric acid and hydrobromic acid, and especially 
thnsfi fnrmAri u,,fh organic acids such oxalic acid and maleic acid. 

compounds further illustrate compounds contempli 

N-MethyI-3-(1-naphthalenyloxy)-3-(3-th'ienyl)-propanamine phosphate 
N-Methyl-3-(2-naphthalenyloxy)-3-(cyclohexyl)-propanamine citrate 
N,N-Dimethyl-3-(4-chloro-1-naphthalenyloxy)-3-(3-furanyl)propanamine hydrochloride 
N-Methyl-3-(5-methyl-2-naphthalenyloxy)-3-(2-thiazoiyl)propanamine hydrobromide 
N-Methy-3-[3-(trifluoromethyl)-1-naphthalenyloxy]-3-(3-methyl-2-thienyl)propanamineoxc 
N-Methyl-3-(6-iodo-1-naphthalenyioxy)-3-(4-pyridyl)propanamine maleate 
N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(oycloheptyl)propanamine formate 
N,N-Dimethyl-3-(2-naphthalenyloxy)-3-(2-pyridyl)-propanamine 
N-Methyl-3-(1-naphthalenyloxy)-3-(2-furanyl)-propanamine sulfate 
N-Methyl-3-(4-methyl-1-naphthalenyloxy)-3-(4-thiazolyl)propanamine oxalate 
N-Methyl-3-(2-naphthalenyloxy)-3-(2-thienyl)-propanamine hydrochloride 
N,N-Dimethyl-3-(6-iodo-2-naphthalenyloxy)-3-(4-bromo-3-thienyl)propanamine malonate 
N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-pyridyi)-propanamine hydroiodide 
N,N-Dimethyl-3-(4-methyl-2-naphthalenyloxy)-3-(3-furanyl)propanamine maleate 
N-Methyl-3-(2-naphthalenyloxy)-3-(cyclohexyl)-propanamine caprate 
N-Methyl-3-(6-n-propyl-1-naphthalenyloxy)-3-(3-isopropyl-2-thienyl)propanamine citrate 
N,N-Dimethyl-3-(2-methyl-1-naphthalenyloxy)-3-(4-thiazolyl)propanamine monohydrogen 

3- (1 -Naphthalenyloxy)-3-(5-ethyl-3-thienyl)-propanamine succinate 
3-[3-(Trifluoromethyl)-1 -naphthalenyl oxy]-3-(pyridyl)propanamine acetate 
N-Methyi-3-(6-methyl-1-naphthalenyl-3-(4-chloro-2-thienyl)propanamine tartrate 
3-(2-Naphthalenyloxy)-3-(cyclopentyl)propanamine 

N-Methyl-3-(4-n-butyl-1-naphthalenyloxy)-3-(3-furanyl)propanamine methanesulfonate 
3-(2-Chloro-1-naphthalenyloxy)-3-(5-thiazolyl)-propanamine oxalate 
N-Methyl-3-(1-naphthalenyioxy)-3-{3-furanyl)-propanamine tartrate 
N,N-Dimethyl-3-(phenoxy)-3-(2-furanyl)-propanamine oxalate 
N,N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(cyclohexyl)propanamine hydrochloride 
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N-Methyl-3-(4-methylphenoxy)-3-(4-chloro-2-thienyl)propanamine propionate 
N-Methy!-3-(phenoxy)-3-(3-pyridyl)propanamine oxalate 
3-[2-Chloro-4-(trifluoromethyl)phenoxy]-3-(2-thienyl)propanamine 
N,N-Dimethyl-3-(3-methoxyphenoxy)-3-(3-bromo-2-thienyl)prapanamine citrate 
N-Methyl-3-(4-bromophenoxy)-3-(4-thiazolyl)-propanamine maleate 
N,N-Dimethyl-3-(2-ethylphenoxy)-3-(5-methy!-3-thienyl)propanamine 
N-Methyl-3-(2-bromophenoxy)-3-(3-thienyl)-propanamine succinate 
N-Methyl-3-(2,6-dimethylphenoxy)-3-(3-methyl-2-thienyl)propanamine acetate 
3-[3-(Trifiuoromethyl)phenoxy]-3-(3-furanyl)-propanamlne oxalate 
N-Methyl-3-(2,5-dichlorophenoxy)-3-(cyclopentyl)propanamine 
3-[4-{Trifluoromethyl)phenoxy]-3-(2-thiazolyl)propanamine 
N-Methyl-3-(phenoxy)-3-(5-methyl-2-thienyl)-propanamine citrate 
3-(4-Methylphenoxy)-3-(4-pyridyl)propanamine hydrochloride 
N,N-Dimethyl-3-(3-methyl-5-bromophenoxy)-3-(3-thienyl)propanamine 
N-Methyl-3-(3-n-propylphenoxy)-3-(2-thienyl)-propanamine hydrochloride 
N-Methyl-3(phenoxy)-3-(3-thienyl)propanamine phosphate 
N-Methyl-3-(4-methoxyphenoxy)-3-(cycloheptyi)-propanamine citrate 
3-(2-Chlorophenoxy)-3-(5-thiazolyl)propanamine propionate 
3-[2-Chloro-4-(trifluoromethyl)phenoxy]-3-(3-thienyl)propanamine oxalate 
3-(Phenoxy)-3-(4-methyl-2-thienyl)propanamine 
N,N-Dimethyl-3-(4-ethylphenoxy)-3-(3-pyridyl)-propanamine maieate 
N,N-Dimethyl-3-[4-{trifluoromethyl)phenoxy]-3-(2-pyridyi)propanamine 

The compounds of the present invention may be prepared by procedures well known to those of ordi- 
nary stall in the art The compounds are preferably synthesized by treating an hydroxy intermediate with 
an alkali metal hydride to form the corresponding alkali metal salt, which is then reacted with an appropri- 
ate compound containing a good leaving group to provide the corre spending 3-aryloxy-3-substituted 
propanamine of the invention. This reaction may be represented by the following scheme: 

MB 

Ri-CHCH 2 CH 2 NR 2 R 3 > R 1 -CHCB 2 CH 2 NR 2 R 3 

X o 

I 

+ Ar 
Y-Ar 

wherein M is an alkali metal, FP. R8, R<> and Ar are as defined above, and one of X and Y is hydroxy and 
tah^JLWS f V 'u? 9 v r< ? UP u S J Uch as P:\olyenesuIfonyi, methanesulfonyl, triphenylphosphine oxide, 
halo and the like. Preferably X Is hydroxy and Y is halo. The alkali metal hydride may be replaced by oth- 
er bases strong enough to generate the anion. 

This reaction is carried out by combining approximately equimolaF quantities to a slight excess of the al- 
kali metal hydride with the alcohol to provide the corresponding alkali metal salt. Typical alkali metal hy- 
drides include sodium hydride and potassium hydride. The compound is then reacted with an equimolar 
quantity to slight excess of the compound having the good leaving group. The reaction is conducted in a 
suitable aprotic solvent such as N,N-dimethylacetamide and related solvents. The reaction is substan- 
tially complete after about 10 minutes to about 24 hours when conducted at a temperature in the range of 
about 25°G to about 150°C. More preferably, the reaction mixture will be complete within about 30 min- 
utes to about 6 hours when conducted at a temperature in the range of about 75»C to about 125°C The 
product may be isolated by standard conditions as well. Typically, the mixture is diluted with water and ex- 
tracted with a water immiscible organic solvent such as diethyl ether, ethyl acetate, chloroform and the 
ike. The organic extracts are typically combined and dried. Following evaporation of the organic solvent 
the isolated residue may be further purified, if desired, by standard techniques such as crystallization 
from common solvents, or chromatography over solid supports such as silica gel or alumina. 

The compounds of the present invention wherein one of R2 and R3 is hydrogen and the other is methyl 
are preferably prepared by demethylating the corresponding N,N-dimethylpropanamine. Preferably a 
reagent such a phenyl chloroformate or trichloroethyl chloroformate is reacted with the N,N-dimethyl- 
propanamine to provide the corresponding Intermediate, which is then hydrolyzed in base to provide the 
corresponding N-methyipropanamine. 

As noted above, the optically active isomers of the racemates of the invention are also considered 
part of this invention. Such optically active isomers may be prepared from their respective optically ac- 
tive precursors by the procedures described above, or by resolving the racemic mixtures This resolu- 
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tion can be carried out in the presence of a resolving agent, by chromatography or by repeated crystalli- 
zation. Particularly useful resolving agents include dibenzoy)-d- and -1 -tartaric acids and the like. 

The compounds employed as starting materials in the synthesis of the compounds of the invention are 
also prepared by standard procedures. Preferably, standard Mannich reaction conditions are employed 
5 to synthesize the corresponding Mannich Base from the appropriate ketone, formaldehyde and dimethyl- 
amine, which is then reduced with a hydride reducing agent, such as sodium borohydride, employing 
standard reduction conditions. The analogs containing the leaving group are also prepared by known 
procedures or are commercially available from various organic laboratories. 

The pharmaceutically acceptable acid addition salts of the invention are typically formed by reacting a 
10 3-aryloxy-3-substituted propanamine of the invention with an equimolar or excess amount of acid. The 
reactants are generally combined in a mutual solvent such as diethyl ether or benzene, and the salt nor- 
mally precipitates out of solution within about one hour to 10 days, and can be isolated by filtration. 

The following Examples further illustrate the compounds of the present invention and methods for 
their synthesis. The Examples are not intended to be limiting to the scope of the invention in any respect 
15 and should not be so construed. 

Example 1, 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate 

20 

A. 3-Dimethylamino-1-(2-thienyl)-1-propanone hydrochloride 
A mixture of 2-acetylthiophene (63.1 g, 0.5 mol), dimethylamine hydrochloride (53.0 g, 0.65 mol), para- 
formaldehyde (19.8 g, 0.22 mol), and 12N hydrochloric acid (1 ml) in ethanol (80 mi) was refluxed for one 
and one-half hours. The solution was diluted with ethanol (100 ml) and acetone (500 ml). The solution was 

25 chilled overnight and the resulting solid was collected by filtration to yield 75.0 g (73%) of 3-dimethylami- 
no1-(2-thieny!)-1-propanone hydrochloride as a colorless crystalline solid, mp = 1 82°C-1 84°C 
Analysis calculated for CgHuCINOS 
Theory:C, 49.20; H, 6.42; N, 6.37; 
Found:C, 49.40; H, 6.21; N, 6.09. 

30 B. a-[2-(Dimethylamino)ethyl]-2-thiophene methanol 

To a solution of 3-dimethylamino-1-(2-thienyl)-1-propanone hydrochloride (70.0 g, 0.34 mol) in 840 ml of 
methanol and 420 ml of water at about 0°C was added 5N sodium hydroxide until the solution was slightly 
basic. To the resulting solution was added sodium borohydride (12.9 g., 0.34 mol) in portions. The mixture 
was allowed to warm to room temperature overnight. The methanol was removed in vacuo and the remain- 

35 Ing solution was diluted with water. The solution was extracted with diethyl ether, and the solution was 
washed with a saturated sodium chloride solution , dried over anhydrous sodium sulfate and concentrat- 
ed in vacuo to provide 56.7 g of colorless crystals. FSecrystallization of the crystals from hexanes gave 
49.24 g (78%) of the title compound as colorless crystals, mp = 72°C-74°C 
Analysis calculated for C9H15NOS 

40 Theory:C, 58.34; H, 8.16; N, 7.56; 
Found:C, 58.62; H, 8.29; N, 7.68. 

C. a-[2-(Dimethylamino)ethyl]-2-thiophene methanol (2.0 g, 0.01 1 mol) was added in portions to a solu- 
tion of 60% sodium hydride (463 mg, 0.012 mol) in 100 ml of dimethylacetamide. The resulting mixture was 
heated at 70°C for 20 minutes. 1-Fluoronaphthalene (1.27 ml, 0.012 m) was added dropwise to the mixture 

45 and the resulting solution was heated at 1 1 0°C for 60 minutes. The reaction mixture was diluted with water 
and extracted twice with diethyl ether. The extracts were combined, washed with water followed by a satu- 
rated sodium chloride solution, dried over anhydrous sodium sulfate and concentrated under reduced 
pressure to yield 3.2 g of an oil. Crystallization of the oil as the oxalate salt from ethyl acetate/methanol 
yielded 3.28 g (75.6%) of N,N-dimethy!-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate as a 

50 white solid, mp - 1 48°C-1 48.5°C 
Analysis calculated for C21H23NO5S 
Theory: C, 62.83; H, 5.77; N, 3.49; 
Found : C, 62.70; H, 5.88; N, 3.26. 

55 Example 2 

N-Methyl-3-(1-naphthalenyioxy)-3-(2-thienyl)-propanamine oxalate 

Phenyl chloroformate (794 ^1, 0.0063 mol) was added dropwise to a refluxing solution of N,N-dimethyl- 
60 3-(1-naphthaienyloxy)-3-(2-thienyl)propanamine (1.79 g, 0.0058 mol) in 100 ml of toluene. The resulting so- 
lution was refluxed one and one half hours and cooled to room temperature. The solution was washed 
(2.5N sodium hydroxide, water, 1N hydrochloric acid, brine), dried over anhydrous sodium sulfate and 
concentrated in vacuo to give 2.4 g of the crude carbamate. 5N Sodium hydroxide (11.5 ml, 0.058 mol) 
was added to a solution of the carbamate (2.4 g, 0.0058 mole) in propylene glycol (100 ml). The mixture 
65 was heated at 1 1 0°C for 75 minutes. The reaction mixture was diluted with water and extracted with diethyl 
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ether. The organic phase was washed with water and then a saturated sodium chloride solution, dried 
over anhydrous sodium sulfate, and concentrated under vacuum to yield 1.5 g of an oil. Crystallization 
of the oil as the oxalate salt from ethyl acetate/methanoi gave 920 mg (41 .3%) of the title compound as a 
white powder, mp = 136°C-138.5°G 
5 Analysis calculated for C20H21NO5S 
Theory:C, 62.00; H, 5.46; N, 3.62; 
Found:C, 62.21; H, 5.72; N, 3.57. 

Example 3 

10 

N,N-Dimethyl-3-(1-naphthaienyloxy)-3-(5-methyl-2-thienyl)propanamine oxalate 

A. 3-Dimethyiamino-1 -(5-methyl-2-thienyl)-1 -propanone hydrochloride 

The title compound was prepared according to the general procedure outlined in Example 1 employing 2- 
15 acetyl-5-methylthiophene as the starting material to provide 31.3 g (37.4%) of a yellow powder following 

crystallization from acetone, mp = 1 45°C-1 47°C 

Analysis calculated for C10H16CINOS 

Theory:C, 51.38; H, 6.90; N, 5.99; 

Found :C, 51.53; H, 6.82; N, 5.66. 
20 B. a-[2-(Dimethylamino)ethyl]-5-methyl-2-thiophene methanol 

According to the general procedure set forth in Example 1 using 3-dimethylamino-1-(5-methyl-2-thienyl)- 

1 -propanone hydrochloride as the starting material. The title compound was obtained (50.9%) as an 

opaque crystalline solid was synthesized, mp = 66.5°C-68°C 

Analysis calculated for C10H17NOS 
25 Theory.C, 60.26; H, 8.60; N, 7.03; 

Found:C, 60.49; H, 8.58; N, 6.91. 
C. According to the procedure set forth in Example 1, using a-[2-(dimethylamino)ethyl]-5-methyl-2-thi- 

ophene methanol as the starting material N,N-dimethyl-3-(1-naphthalenyloxy)-3-(5-methyl-2- 

thienyl)propanamine was prepared. The crude material was chromatographed over silica gel (eluent- 
30 methylene chloride/methanol) to yield 1.4 g (25.5%) of an oil. Crystallization from ethyl acetate/methanoi 

of a small portion of the oil as the oxalate salt gave the title compound as yellow crystals, mp = 151°C 

Analysis calculated for C22H25NO5S 

Theory:C, 63.59; H, 6.06; N, 3.37; 

Found:C, 63.36; H, 5.84; N, 3.33. 

35 

Example 4 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-methyl-2-thienyl)propanamine oxalate 

40 A. 3-Dimethylamino-1 -(3-methyl-2-thienyl)-1 -propanone hydrochloride 

The title compound was prepared according to the general procedure set forth in Example 1 using 2- 
acetyl-3-methylthiophene as the starting material. The crude material was crystallized from acetone to 
provide 43.4 g (60.7%) of the title compound as a white powder, mp = 1 57 0 C-158°C 
Analysis calculated for C10H16CINOS 

45 Theory:C, 51 .38; H, 6.90; N, 5.99; 
Found:C,51.63; H.7.14; N, 5.82. 

B. a-[2-(Dimethylamino)ethyl]-3-methyl-2-thiophene methanol 

The title compound was prepared from 3-dimethylamino-1-(3-methyl-2-thienyl)-1 -propanone hydrochlo- 
ride according to the general procedure of Example 1. Crystallization from hexanes yielded 11.38 g 
50 (53.7%) of an opaque crystalline solid, mp = 41 .5°C-42.5°C. 
Analysis calculated for C10H17NOS 
Theory:C, 60.26; H, 8.60; N, 7.03; 
Found:C, 60.80; H, 8.33; N, 6.56. 

C. Crude N,N-Dimethyl-3-(1-naphtha!enyloxy)-3-(3-methyl-2-thienyl)propanamine, prepared accord- 
55 ing to the general procedure outlined in Example 1, was chromatographed over silica gel (eluent-methyi- 

ene chloride/methanol) to yield 10.4 g (74.3%) of an oil. The oil was converted to the oxalate salt and 
crystallized from ethyl acetate/methanoi to give a white powder, mp = 140°C-141°C 
Analysis calculated for C22H25NO5S 
Theory:C, 63.59; H, 6.06; N, 3.37; 
60 Found:C, 63.85; H, 6.07; N, 3.49. 
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Example 5 

N,N-Dime1hyl-3-(1-naphthalenyloxy)-3-(5-chloro-2-thienyl)propanamine oxalate 

5 A. 3-Dimethylamino-1 -(5-chloro-2-thienyl)-1 -propanone hydrochloride 

The title compound was prepared according to the general procedure of Example 1 using 2-acetyl-5-chlo- 
rothiophene as the starting .materia!. Crystallization from acetone gave 14.55 g (36.9%). mp = 170°C- 
171-C 

Analysis calculated for C9H13CI2NOS 
10 Theory :C, 42.53; H, 5.16; N, 5.51; 
Found-.C, 42.00; H, 5.23; N, 6.50 

B. a-[2-(Dimethylamino)ethyl]-5-chloro-2-thiophene methanol 

Three grams of the title compound were prepared from 3-dimethylamino-1-(5-chloro-2-thienyI)-1 -pro- 
panone hydrochloride according to the general procedure of Example 1 following crystallization from hex- 
15 anes (38.6%). mp = 76°C-77°C 
Analysis calculated for C9H14CINOS 
Theory:C, 49.20; H, 6.42; N, 6.37; 
Found:C, 47.37; H, 6.65; N, 6.40. 

C. N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(5-chloro-2-thienyl)propanamine was prepared from o-[2- 
20 (dimethylamino)ethyl]-5-chloro-2-thiophene methanol according to the general procedure of Example 1. 

The crude product was chromatographed over silica gel employing methylene chlo- 
ride/methanol/ammonium hydroxide as the eluent to yield 320 mg (5.5%) of an oil. Crystallization of the oil 
as the oxalate salt from ethyl acetate/methanol gave a brown solid, mp = 134°C-135°C 
Analysis calculated for C21H22CINO5S 
25 Theory.'C, 57.86; H, 5.09; N, 3.21 ; 
Found:C, 57.73; H, 5.35; H, 3.30. 

Example 6 

30 N,N-Dimethyl-3-[4-(trifluoromethyl)-1-naphthalenyloxy]-3-(2-thienyl)propanamine oxalate 

According to the procedure set forth in Example 1 using 4-trifluoromethyl-1-fluoronaphthalene as a 
starting material, 1.7 g (66.9%) of the title compound as a tan solid was prepared following crystallization 
from ethyl acetate/methanol. mp = 146°C-147°C 
35 Analysis calculated for C22H22F3NOsS 
Theory:C, 56.28; H, 4.72; N, 2.98; 
Found :C, 56.04; H, 4.65; N, 3.23. 

Example 7 

40 N-Methyl-3-[4-(trifluoromethyl)-1 -naphthalenyloxy]-3-(2-thienyl)propanamine oxalate 

According to the procedure set forth in Example 2 N,N-dimethyl-3-[4-(trifluoromethyl)-1-naphthaleny- 
!oxy]-3-(2-thienyl)propanamine oxalate was converted to the title compound. Crystallization from ethyl 
acetate/methanol gave 430 mg (33.8%) of atan powder, mp = 154°C-156°C 
45 Analysis calculated for C20H20F3NO5S 
Theory:C, 55.38; H, 4.43; N, 3.08; 
FoundC, 55.63; H, 4.55; N, 3.27. 

5o Example 8 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-thienyl)propanamine oxalate 

A. 3-Dimethylamino-1-(3-thienyl)-1 -propanone hydrochloride 

The title compound was prepared according to the procedure of Example 1 using 3-acetylthiophene as a 
55 starting material. Crystallization from acetone gave 73.9 g (84.9%) of a tan powder, mp = 1 43°C-1 45°C 
Analysis calculated for C9H14CINOS 
Theory:C, 49.20; H, 6.42; N, 6.37; 
Found:C, 46.27; H, 6.11; N, 7.00. 

B. a-[2-(Dimethylamino)ethyl]-3-thiophene methanol 

60 The title compound was prepared according to the procedure in Example 1 using 3-dimethylamino-1-(3- 

thienyl)-1-propanone hydrochloride as a starting material. Crystallization from diethyl ether/hexane 

gave 29.0 g (47.7%) of the title compound as a solid, mp = 63"C-65°C 

Analysis calculated for C9H15NOS 

Theory:C, 58.34; H, 8.16; N, 7.56; 
65 Found:C, 58.34; H, 8.17; N, 7.72. 
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C. N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-thienyl)propanamine oxalate was prepared according to 
the procedure of Example 1 using a-[2-(dirnethylamino)ethylj-3-thiophene methanol as a starting material. 
Crystallization from ethyl, acetate/mathanol gave 5.88 g (69.8%) of a white powder, mp = 1 64°C-1 65°C 
Analysis calculated for C21H23NO5S 
Theory:C, 62.83; H, 5.77; N, 3.49; 
Found:C, 63.12; H, 6.01 ; N, 3.51. 



N-Methyl-3-(1-naphthalenyloxy)-3-(3-thienyl)-propanamine oxalate 

The title compound was prepared according to procedure of Example 2 from N,N-dimethyl-3-(1-naph- 
thaleny oxy)-3-(3-thienyl)propanamine. Crystallization from ethyl acetate/methanol gave 2.97 q (63 6%) 
of a white powder, mp = 148°C-150°C ' 
Analysis calculated for C20H21NO5S 
Theoty:C, 62.00; H, 5.46; N, 3.62; 
Found:C, 62.23; H, 5.59; N, 3.85. 

Example 10 

N,N-Dimethyl-3-(4-chloro-1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate 

To a stirred mixture of 4-chloro-1-naphthol (5.36 g, 0.03 mol), a-[2-(dimethylamino)ethyl]-2-thiophene 
methanol (5.56 g, 0.03 mol), triphenylphosphine (7.87 g, 0.03 mol) and 75 ml of tetrahydrofuran under a ni- 
trogen atmosphere was added 4.8 ml (0.03 mol) of diethylazodicarboxylate dropwise. Occasional cooling 
was needed to keep the temperature of the reaction mixture below about 3CC. The resulting solution was 
stirred at room temperature overnight. The volatile constituents were evaporated under vacuum The 
residue was diluted with water and the mixture was basified with 5N sodium hydroxide. The mixture was ex- 
tracted with diethyl ether, and the organic extracts were washed with water and dried over anhydrous 
sodium sulfate. Evaporation of the diethyl ether and preparative HPLC of the residue using a silica col- 
umn with a methylene ch!oride/-methanol mixture as eluant yielded 3.7 g (36% yield) of the pure free base 
as an oil. The oxalate salt was prepared from the above free base by treating an ethyl acetate solution of 
the free base with oxalic acid. The resulting precipitate was recrystallized from ethanol to afford color- 
less crystals, mp » 1 55°C dec. 
Analysis calculated for C21H22CINO5S 
Theory:C, 57.86; H, 5.09; N, 3.21; 
Found:C, 57.66; H.4.94; N, 3.12. 

Example 1 1 

N-Methyl-3-(4-chloro-1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate 

To a stirred solution of N,N-dimethyl-3-(4-chloro-1-naphthalenyloxy)-3-(2-thienyl)propanamine (2.81 
g, 8.12 mmol) and 20 ml of toluene heated at 85°C was added dropwise trichloroethyl chloroformate (1 89 
g, 8.93 mmol). The stirring was continued at 85°C for three hours, and the resulting solution was cooied 
in an ice bath. To the mixture was added 0.13 ml of 98% formic acid followed by 0.28 ml of triethylamine 
The mixture was stirred at room temperature for 30 minutes. The mixture was poured into water and the 
resulting mixture was extracted with diethyl ether. The organic extracts were washed successively with a 
saturated sodium chloride solution, a 2N hydrochloric acid solution and a saturated sodium chloride solu- 
tion. The organic phase was dried over anhydrous sodium sulfate. The volatile constituents were evapo- 
rated under vacuum to yield 3.83 g (92% yield) of the crude carbamate as an oil. To a solution of the 
crude carbamate in 10.0 ml of DMF was added 98% formic acid (0.69 g., 14.9 mmol). The reaction solution 
was cooled to about 15°C under a nitrogen atmosphere. Zinc dust (1.22 g, 18.7 mmol) was next added in 
portions over a 30 minute period. The mixture was stirred at about 15°C for one hour and then overnight 
at room temperature. The reaction mixture was filtered through a sintered glass funnel and the filtrate 
was diluted with water. The acidic solution was made basic with excess cold ammonium hydroxide and then 
extracted with diethyl ether. The organic extracts were washed with water followed by a saturated sodium 
chloride solution. The organic phase was dried over anhydrous sodium sulfate and evaporated under 
vacuum. The residue was purified by preparative HPLC using a silica gel column with a methylene chlo- 
ride/methanol/ammonium hydroxide (100:5:1, v.v:v) mixture as eluant to give 1.26 g (51% yield) of the free 
base as an oil. 

The oxalate salt was prepared from the free base by treating an ethyl acetate solution of the free base 
with oxalic acid. The resulting precipitate was crystallized from methanol to afford colorless crystals, mp 
= 1 82°C dec. 

Analysis calculated for C20H20CINO5S 
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Theory:C, 56.94; H, 4.78; N, 3.32; 
Found:C, 57.22; H, 4.54; N, 3.48. 

Example 12 

5 

N,N-Dimethyl-3-(4-methyl-1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate 

N,N-Dimethyl-3-(4-methyl-1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate was prepared in 21% 
yield by the general procedure described in Example 10. The oxalate salt was made and crystallized from 
1 o ethanol to afford the title compound as colorless crystals, mp = 1 51 °C dec. 
Analysis calculated for C22H25NO5S 
Theory:C, 63.59; H, 6.06; N, 3.37; 
Found:C, 63.29; H, 6.02; N, 3.23. 

15 Example 1 3 

N-Methyl-3-(4-methyl-1-naphthalenyloxy)-3-(2-thienyl)propanamine maleate 

The free base of the title compound was prepared in 44% yield by the procedure described above in 
20 Example 1 1 . The maleate salt was prepared from the free base by treating an ethyl acetate solution of the 
free base with maleic acid. The resulting precipitate was recrystallized from ethanol to afford colorless 
crystals. mp=174°Cdec. 
Analysis calculated for C23H25NO5S 
Theory:C f 64.62; H, 5.89; H, 3.28; 
25 Found:C, 64.49; H, 5.71 ; N, 3.48. 

The following compounds were prepared according to the general procedures outlined in Examples 1 
and 2 above. 

Example 14 

30 (+)-N-Methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)-propanamine maleate, mp = 118°C-122°C [a]m9 = +82° 
[a]m = +391° at C=1 in methanol 

Analysis calculated for C22H23NO5S 
„ Theory:C, 63.90; H, 5.61 ; N, 3.39; S, 7.75; 
35 Found:C, 63.78; H, 5.44; N, 3.35; S, 7.64. 

Example 15 

40 N-Methyl-3-(1 -naphthalenyloxy)-3-cyclohexylpropanamine oxalate, mp = 1 84°C-1 85°C 

Analysis calculated for C22H23NO5S 
Theory:C, 68.20; H.7.54; N, 3.61; 
Found:C, 68.36; H, 7.30; N, 3.45. 

45 Example 16 N-Methyl-3-(1 -naphthalenyloxy)-3-(2-thiazolyl)-propanamine oxalate, mp = 1 83°C-1 85°C 

Analysis calculated for Cighfeo^OsS 
Theory: C, 58.75; H, 5.19; N, 7.21; 
Found: C, 59.02; H, 4.94; N, 7.47. 

50 

Example 17 

N,N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(2-furany[)propanamine oxalate, mp = 144.5°C-145.5°C 

55 Analysis calculated for C1BH20F5NO6 
Theory:C, 53.60: H, 5.00; N, 3.47: 
Found:C, 53.83: H, 5.22: N, 3.23. 

Example 18 

60 

N,N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(2-thienyl)propanamine oxalate, mp = 130°C-131.5 o C 

Analysis calculated for C18H20F5NO5S 
Theory:C, 51.55; H, 4.81 ; N, 3.34; 

65 Found:C, 51.25; H, 4.91; N, 3.55. 
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Example 19 

N < N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(3-thienyl)propanamine oxalate, mp = 124«C-125'C 

Analysis calculated for C18H20F3NO5S 
Theory:C, 51 .55; H, 4.81 ; N, 3.34; 
Found:C, 51.35; H, 4.68; N, 3.39. 

Example 20 

N-Methyl-3-[4-(trifluoromethyl)phenoxy]-3-(2-thienyl)propanamine oxalate, mp = 167°C-168°C dec. 

Analysis calculated for C17H1BF3NO5S 
Theory:C, 50.37; H, 4.48; N, 3.46; 
Found:C, 50.40; H, 4.66; N, 3.72. 

Example 21 

N,N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(2-furanyl)propanamine, oil 

Analysis calculated for Ci 6 HiaF 3 N02 
Theory:C, 61.34; H, 5.79; N, 4.47; 
Found:C, 61 .07; H, 5.82; N, 4.68. 

Example 22 

N-Methyl-3-[4-(trifluoromethyl)phenoxy]-3-(3-thienyl)propanamine oxalate, mp = 181°C-182°C 

Analysis calculated for C18H20F3NO5S 
Theory:C, 50.37; H, 4.48; N. 3.46; 
Found:C, 50.49; H, 4.42; N, 3.67. 

Example 23 

N-Methyl-3-[4-(trifluoromethyl)phenoxy]-3-{2-furanyl}propanamine oxalate, mp = 98°C-102°C dec. 

Analysis calculated for C17H18F3NO6 
Theory:C, 52.45; H, 4.66; N, 3.60; 
Found:C, 52.52; H, 4.45; N, 3.80. 

Example 24 

N,N-Dimethyl-3-(4-methylphenoxy)-3-(2-thienyl)-propanamine oxalate, mp - 132.5°C-133.5°C 

Analysis calculated for C18H23NO5S 
Theory:C, 59.16; H, 6.34; N, 3.83; 
Found:C, 59.06; H, 6.12; N.4.11. 

Example 25 

N,N-DimethyI-3-(4-chlorophenoxy)-3-(2-1hienyl)-propanamlne oxalate, mp = 1 18°C-1 19°C 

Analysis calculated for C17H20CINO5S 
Theory:C, 52.95; H, 5.22; N, 3.63; 
Found:C, 52.85; H, 5.22; N, 3.48. 

Example 26 

N-Methyl-3-(4-methylphenoxy)-3-(2-thienyl)-propanamine oxalate, mp = 152°C-153°C 

Analysis calculated for C17H20NO5S 
Theory;C, 58.10; H, 6.02; N, 3.99; 
Found:C, 58.05; H, 6.04; N, 3.72. 
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Example 27 

N-Methyl-3-(4-chlorophenoxy)-3-(2-1hienyl)-propanamine oxalate, mp = 126°C-129°C 

Analysis calculated for CieHiaCINOsS 
TheoryrC, 51.68; H, 4.88; N, 3.77; 
Found:C, 51 .-60; H,5.01;N, 3.52. 

Example 28 

N-Methyl-3-(4-methoxyphenoxy)-3-(2-thienyl)-propanamine oxalate, mp = 140°C-143°C 

Analysis calculated for Q7H21NO6S 
Theory:C, 55.57; H, 5.76; N, 3.81; 
Found:C, 55.31; H, 5.55; N.4.06. 

Example 29 

N,N-Dimethyl-3-(4-methoxyphenoxy)-3-(2-thlenyl)propanamine oxalate, mp = 110°C-111.5°C 

Analysis calculated for QeFteaNOeS 
Theory:C, 56.68; H, 6.08; N, 3.67; 
Found:C, 56.43; H, 5.85; N, 3.81. 

Example 30 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(2-furanyl)propanamine oxalate, mp = 153°C-155.5°C 

Analysis calculated for C21H23NO6 
Theory;C, 65.44; H, 6.02; N, 3.63; 
Found:C, 65.21 ; H, 5.75; N.3.78. 

Example 31 

N-Methyl-3-(1-naphthalenyloxy)-3-(2-furanyl)-propanamine oxalate, mp = 145°C-146°C 

Analysis calculated for C 2 oH 2 iN06S 
Theory:C, 64.68; H, 5.70; N, 3.77; 
Found:C, 64.79; H, 5.51; N, 3.95. 

Example 32 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(2-thiazolyl)propanamine oxalate, mp - 190°O191°C dec. 

Analysis calculated for C20H22N2O5S 
Theory: C, 59.69; H, 5.51 ; N, 6.96; 
Found: C, 59.99; H, 5.80; N, 7.01. 

Example 33 

N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(cyclohexyl)propanamine oxalate, mp = 167°C-169°C 

Analysis calculated for C23H31NO5 
Theory:C, 68.80: H, 7.7B: N, 3.49: 
Found:C, 68.53: H, 7.53: N, 3.54. 

Example 34 

N-Methyl-3-[4-(trifluoromethyl)phenoxy]-3-(cyclohexyl)propanamine oxalate, mp = 212°C-213°C 

Analysis calculated for C19H26F3NO5 
Theory:C, 56.29; H, 6.46; N, 3.45; 
Found:C, 56.19; H, 6.37; N, 3.32. 
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,N-Dimethyl-3-[4-(trifluoromethyl)phenoxy]-3-(cyclohexyl)propanamine oxalate, mp = 159°C-160°C 



Analysis calculated for C20H28F3NO5 
Theory:C, 57.27: H, 6.73: N, 3.34: 
Found:C, 57.49: H, 6.61 : N, 3.20. 



N-Methyl-3-(1-naphthalenyloxy)-3-(3-pyridyl)-propanamine oxalate, mp = 98°C dec. 

Analysis calculated for C 2 iH 22 N 2 0 5 
Theory:C, 65.96; H, 5.80; N, 7.33; 
15 Found:C, 64.27; H, 5.67; N, 7.01 . 



N,N-Dimethyl-3-(1-naphthalenyloxy)-3-(3-pyridyl)propanamine oxalate, mp = 176°C-178°C. 

Analysis calculated for C 22 H24N2C)5 
Theory:C, 66,65; H, 6.10; N, 7.07; 
Found:C, 66.53; H, 6.36; N.6.41. 



(+)-N-methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine oxalate, mp = 133°C=134°C 

Analysis calculated for C20H21NO5S 
Theory:C, 62.00; H, 5.46; N, 3.62; 
Found:C, 62.03; H, 5.51 ; N, 3.87. 



35 (-)-N-methyl-3-(1 -naphthalenyloxy)-3-(2-thienyl)-propanamine oxalate, mp = 1 38°C-1 38.5°C 

Analysis calculated for C 20 H 2 iNO 6 S 
Theory:C, 62.00; H, 5.46; N, 3.62; 
Found:C, 61.72; H, 5.32; N, 3.82. 

40 

As noted above, the compounds of this invention are useful for inhibiting the uptake of serotonin. 

Compounds of the invention also have the ability to inhibit the uptake of norepinephrine. As such yet 
another embodiment of this invention is a method for inhibiting norepinephrine uptake in mammals which 

45 comprises administering to a mammal requiring increased neurotransmission of norepinephrine a pharma- 
ceutical^ effective amount of a compound of the invention. 

The term "pharmaceutical^ effective amount", as used herein, represents an amount of a compound 
of the invention which is capable of inhibiting serotonin or norepinephrine uptake. The particular dose of 
compound administered according to this invention will of course be determined by the particular cir- 

50 cumstances surrounding the case, including the compound administered, the route of administration the 
particular condition being treated, and similar considerations. The compounds can be administered by a 
variety of routes including the oral, rectal, transdermal, subcutaneous, intravenous, intramuscular or 
intranasal routes. The compounds of the invention unexpectedly inhibit the uptake of not only serotonin 
but also norepinephrine in mammals. It is a special feature of the compounds that they have good oral bio- 

55 availability without losing their substantial potent inhibiting effect of serotonin and norepinephrine up- 
take inhibiting effect. It is also a special feature of the compounds of the present invention in that they 
have been found to demonstrate a low degree of toxicity to mammals. A typical daily dose will contain 
from about 0.01 mg/kg to about 20 mg/kg of the active compound of this invention. Preferred daily doses 
will be about 0.05 to about 1 0 mg/kg, ideally about 0.1 to about 5 mg/kg. 

60 A variety of physiologic functions have been shown to be subject to influence by brain serotoninengic 
and norepinephrinergic neural systems. As such, the compounds of the present invention are believed 
to have the ability to treat a variety of disorders in mammals associated with these neural systems such 
as obesity, depression, alcoholism, pain, loss of memory, anxiety and smoking. Therefore, the present in- 
vention also provides methods of treating the above disorders at rates set forth above for inhibit™ se- 

65 rotonin and norepinephrine uptake in mammals. 
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The following experiment was conducted to demonstrate the ability of the compounds of the present in- 
vention to inhibit the uptake of serotonin and norepinephrine. This general procedure is set forth by 
Wong et a!., in Drug Development Research 6:397-403 (1 985). 
Male Sprague-Dawley rats (110-150 g) from Harlan Industries (Cumberland, IN) were fed a Purina 

5 Chow ad libitum for at least 3 days before being used in the studies. Rats were killed by decapitation. 
Whole brains were removed and dissected. Cerebral cortex was homogenized in 9 volumes of a medium 
containing 0.32 M sucrose and 10 mM glucose. Crude synaptosomal preparations were isolated after 
differential centrifugation at 1,000 g for 10 mln. and 17,000 g for 28 min. The final pellets were suspended 
in the same medium and kept in ice until use within the same day. 

10 Synaptosomal uptake of 3 H-serotonin( 3 H-5-hydroxytryptamine, 3 H-5HT) and 14 C-/-norepinephrine 
(14Q-NE) was determined as follows. Cortical synaptosomes (equivalent to 1 mg of protein) were incubat- 
ed at 37°C for 5 min in 1 ml of Krebs-bicarbonate medium containing also 10 mM glucose, 0.1 mM iproni- 
azid, 1 mM ascorbic acid, 0.17 mM EDTA, 50nM 3 H-5HT and 100 nM wq-NE. The reaction mixture was 
immediately diluted with 2 ml of ice-chilled Krebs-bicarbonate buffer and filtered under vacuum with a cell 

15 harvester (Brandel, Gaithersburg, MD). Filters were rinsed twice with approximately 5 ml of ice-chilled 
0.9% saline and were transferred to a counting vial containing 10 ml of scintillation fluid (PCS, Amers- 
ham, Arlington Heights, IL). Radioactivity was measured by a liquid scintillation spectrophotometer. Ac- 
cumulation of 3 H-5HT and 1 "C-NE at 4°C represented the background and was subtracted from all sam- 
ples. 

20 The results of the evaluation of various compounds of the present invention are set forth below in Ta- 
ble I. In the Table, columns 1-4 identify the structure of the compounds evaluated when taken with the 
formula set forth in the heading; column 5 identifies the salt form, if any, of the compound evaluated; and 
columns 6 and 7 provide the concentration of the test compound at 1 0-sM (nM) needed to inhibit 50% of 
serotonin (5HT) or norepinephrine, respectively, and is indicated in the Table as IC 5 o. The numbers in 

25 parentheses represent percent inhibition at 1 000 nM. 



40 
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The compounds of the present invention are preferably formulated prior to administration. Therefore, 
yet another embodiment of the present invention is a pharmaceutical formulation comprising a compound 
of the Invention and a pharmaceuticaliy acceptable carrier, diluent or exclpient therefor. 
The present pharmaceutical formulations are prepared by known procedures using well known and 
65 readily available ingredients. In making the compositions of the present invention, the active ingredient 
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will usually be mixed with a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the 
form of a capsule, sachet, paper or other container. When the carrier serves as a diluent, it may be a 
solid, semisolid or liquid material which acts as a vehicle, excipient or medium for the active ingredient. 
Thus, the compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs, 

5 suspensions, emulsions, solutions, syrups, aerosol (as a solid or in a liquid medium), ointments contain- 
ing, for example, up to 10% by weight of the active compound, soft and hard gelatin capsules, supposito- 
ries, sterile injectable solutions and sterile packaged powders. 

Some examples of suitable carriers, excipients, and diluents include lactose, dextrose, sucrose, sorbi- 
tol, mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, 

10 microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water syrup, methyl cellulose, methyland pro- 
pylhydroxybenzoates, talc, magnesium stearate and mineral oil. The formulations can additionally include 
lubricating agents, wetting agents, emulsifying and suspending agents, preserving agents, sweetening 
agents or flavoring agents. The compositions of the invention may be formulated so as to provide quick, 
sustained or delayed release of the active Ingredient after administration to the patient by employing pro- 

15 cedures well known in the art. 

The compositions are preferably formulated in a unit dosage form, each dosage containing from about 
5 to about 500 mg, more usually about 25 to about 300 mg, of the active ingredient. The term "unit dosage 
form" refers to physically discrete units suitable as unitary dosages for human subjects and other mam- 
mals, each unit containing a predetermined quantity of active material calculated to produce the desired 

20 therapeutic effect, in association with a suitable pharmaceutical carrier. 

Formulation 1 



25 

Quantity 
(mg/capsule) 

30 ( + ) -N-methyl-3 - ( 1-naphthalenyloxy ) - 



3-(2-thienyl)propanamine maleate 250 

starch, dried 200 

magnesium stearate 10 

Total 460 mg . 



The above ingredients are mixed and filled into hard gelatin capsules in 460 mg quantities. 
Formulation 2 

45 A tablet is prepared using the ingredients below: 



Quantity 
(mq/tablet) 

50 ' "* 

N, N-dimethyl-3-( 1-naphthalenyloxy )-3- 

{ 5-chloro-2-thienyl )propanamine oxalate 250 



cellulose, microcrystalline 400 

silicon dioxide, fumed 10 

stearic acid 5 

Total 665 mg 



The components are blended and compressed to form tablets each weighing 665 mg. 
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An aerosol solution is prepared containing the following components: 

weighty 

3- ( 1-naphthalenyloxy ) -3- (2-thiazoyl ) - 

propanamine hydrochloride 0.25 

ethanol 29.75 

Propellant 22 

( chlorodi fluorome thane ) 70.00 

Total loo.OO 



The active compound is mixed with ethanol and the mixture added to a portion of the propellant 22 
coo ed to -30°C. and transferred to a filling device. The required amount is then fed to a stainless steel 
container and diluted with the remainder of the propellant. The valve units are than fitted to the contain- 



Tablets each containing 60 mg of active ingredient are made as follows: 





N,N-dimethyl-3- [4- (trifluoromethyl)phen- 
oxy] -3- (3-thienyl )propanamine oxalate 


60 


mg 




starch 


45 


mg 


35 


microcrystalline cellulose 


35 


mg 




polyvinylpyrrolidone 

(as 10% solution in water) 


4 


mg 


40 


sodium carboxymethyl starch 


4. 


.5 mg 




magnesium stearate 


0. 


.5 mg 




talc 


1 


mg 


45 


Total 


150 


mg 



The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed 
thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then 
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50°C and passed 
through a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and talc previ- 
ously passed through a No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are 
compressed on a tablet machine to yield tablets each weighing 1 50 mg. 
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Formulation 5 

Capsules each containing 80 mg of medicament are made as follows: 

N, N-dimethyl-3- [4- ( trifluoromethyl )phenoxy] - 
3- (2-furanyl )propanamine hydrofaromide 80 

starch 59 mg 

microcrystalline cellulose 59 mg 

magnesium stearate 2 mg 

Total . 200 mg 

The active ingredient, cellulose, starch and magnesium stearate are blended, passed through a 
45 mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities. 



Suppositories each containing 225 mg of active ingredient may be made as follows: 

N-methyl-3- ( 2-naphthalenyloxy ) -3- 

(2-thienyl)propanamine maleate 225 mg 

saturated fatty acid glycerides 2,000 mg 

Total 2,225 mg 

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fat- 
ty acid glycerides previously melted using the minimum heat necessary. The mixture is then poured into a 
suppository mold of nominal 2 g capacity and allowed to cool. 

Formulation 7 

Suspensions each containing 50 mg of medicament per 5 ml dose are made as follows: 

N, N-dimethyl-3- ( 4-chlorophenoxy ) -3- 

(2-thienyl)propanamine succinate 50 mg 

sodium carboxymethyl cellulose 50 mg 

syrup 1.25 ml 

benzoic acid solution 0.10 ml 

flavor q. v. 

color q.v. 

purified water to total 5 ml 

The medicament is passed through a No. 45 mesh U.S. sieve and mixed with the sodium carboxymethyl 
cellulose and syrup to form a smooth paste. The benzoic acid solution, flavor and color are diluted with 
some of the water and added, with stirring. Sufficient water is then added to produce the required vol- 
ume. 
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Formulation 8 

An intravenous formulation may be prepared as follows: 



N-methyl-3- { 1-naphthalenyloxy ) -3 - 

{3-iaethyl-2-thienyl)propanamine acetate 100 mg 
isotonic saline 1000 ml 



The solution of the above ingredients is administered intravenously at a rate of 1 ml per minute to a 
subject suffering from depression. 

Claims for the Contracting States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. A compound of the formula (I): 

R 1 - CHCH2 CH 2 HR 2 R 3 (I) 
I 

O 

Ar 

wherein: 

R1 is Cs-C 7 cycloalkyl, thienyl, halothienyl, (Ci-C+alkylJthienyl, furanyl, pyridyl or thiazolyl; 




each of Rz and R3 independently is hydrogen or methyl; 

each Rt independently is halo, C1-C4 alkyl, C1-C3 alkoxy ortrifluoromethyl; 

each Rs independently is halo, C1-C4 alkyl or trifluoromethyl: 

m is 0, 1 or 2; 

n is 0 or 1 ; or 

a pharmaceutical^ acceptable acid addition salt thereof. 
2. A compound of Claim 1 wherein Ar is 




3. A compound of Claim 1 or 2 wherein R1 is thienyl. 

4. A compound of any one of Claims 1 to 3 wherein one of R z and R3 is hydrogen and the other is me- 
thyl. 

5. N-Methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine, or a pharmaceutically acceptable acid 
addition salt thereof. 

6. The compound of Claim 5 which is the (+)-stereoisomer. 
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7. (+)-N-Methyl-3-(1 -naphtha!enyioxy)-3-(2-thieny!)propanamine maleate. 

8. A pharmaceutical formulation comprising a compound of formula (I) as claimed in any one of Claims 1 
to 7, or a pharmaceutically acceptable acid addition salt thereof, associated with one or more pharmaceu- 
tically acceptable carriers, diluents or excipients therefor. 

9. A compound of formula (I), or a pharmaceutically acceptable salt thereof, for use in inhibiting the 
uptake of serotonin and norepinephrine in mammals. 

10. A process for preparing a compound of formula (I), or a pharmaceutically acceptable salt thereof 
as claimed in any one of Claims 1 to 7 which comprises: 

(A) reacting a compound of the formula 

R i -CHCH2CH 2 NR 2 R 3 
I 



with a reagent of the formula Y-Ar, wherein Ri, R2, R3 and Ar are as defined in Claim 1 and one of X 
and Y is hydroxy and the other is a good leaving group, in the presence of a base strong enough to 
generate the anion of the hydroxy containing compound; or 

(B) the demethylation of a compound of Formula (I) wherein both of R2 and Rs are methyl so as to pro- 
vide a compound of Formula (I) in which one of R2 and R3 is hydrogen and the other is methyl; 

(C) reaction (A) or (B) being optionally followed, if necessary, by salification to form a pharmaceutical- 
ly acceptable acid addition salt. 



Claims for the Contracting States: ES, GR 

1 . A process for preparing a compound of the formula (i; 



R 1 -CHCH 2 CH 2 NR 2 R 3 
I 

0 



35 wherein: 

R1 is C5-C7 cycloalkyl, thienyl, halothienyl, (C1-C4 alkyl)thienyl, furanyl, pyridyl or thiazolyl; 



o 



each of Ra and R3 independently is hydrogen or methyl; 

each R* independently is halo, C1-C4 alkyl, C1-C3 alkoxy or trifluoromethyl; 

each Rs independently is halo, C1-C4 alkyl or trifluoromethyl; 

misO, 1 or 2; 

n is 0 or 1 ; or 

a pharmaceutically acceptable acid addition salt thereof which comprises: 
(A) reacting a compound of the formula 

R 1 -CHCH 2 CH 2 NR 2 R 3 
I 

X 

with a reagent of the formula Y-Ar, wherein Ri, Rz, R3 and Ar are as defined in Claim 1 and one of X 
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and Y is hydroxy and the other is a good leaving group, in the presence of a base strong enough to 
generate the anion of the hydroxy containing compounds; or 

(B) the demethylation of a compound of Formula (I) wherein both of R2 and R3 are methyl so as to pro- 
vide a compound of Formula (I) in which one of R2 and R3 is hydrogen and the other is methyl; 

(C) reaction (A) or (B) being optionally followed, if necessary, by salification to form a pharmaceutical- 
ly acceptable acid addition salt, 

2. A process of Claim 1 wherein Ar is 



3. A process of Claim 1 or 2 wherein R1 is thienyl. 
20 4. A process of any one of Claims 1 to 3 wherein one of R 2 and R3 is hydrogen and the other is methyl 

5. A process of Claim 1 for preparing N-methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine or' a 
pharmaceuticaily acceptable acid addition salt thereof. 

6. A process of Claim 5 for preparing the (+)-stereoisomer. 

7. A process of Claim 6 for preparing (+)-N-methyl-3-(1-naphthalenyloxy)-3-(2-thienyl)propanamine 
25 maleate. 

8. A process for preparing a pharmaceutical formulation which comprises admixing a compound of for- 
mula (I), as defined in Claim 1 , or a pharmaceuticaily acceptable salt thereof, with one or more pharmaceu- 
ticaily acceptable carriers, diluents or excipients therefor. 

' 30 Patentanspruche fur die Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Verbindung der Formal (I): 

35 R 1 -CHCH 2 CH 2 NR 2rS 

0 
Ar 

40 worin: 

Ri C 5 -C 7 -Cycloalkyl, Thienyl, Halogenthienyl, (d-C 4 -Alkyl)-thienyl, Furanyi, Pyridyl oder Thiazolyl be- 
deutet; 

Ardie Bedeutung 



50 




R2 und R3 jeweils unabhangig voneinander Wasserstoff oder Methyl bedeuten; 

die einzelnen Reste R* jeweils unabhangig voneinander Halogen, Ci-C-t-Alkyl, Ci-C 3 -Alkoxy oder Tri- 
fluormethyl bedeuten; 
die einzelnen Reste R 
deuten; 

m den Wert 0, 1 oder 2 hat; und 
n den Wert 0 oder 1 hat; und 

die pharmazeutisch vertraglichen Saureadditionssalze davon. 
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2. Verbindung nach Anspruch 1, wobei Areinen Rest der folgenden Formel bedeutet 



10 



5 




3. Verbindung nach Anspruch 1 oder2, wobei Ri Thienyl bedeutet. 

4. Verbindung nach einem der Anspruche 1 bis 3, wobei einer der Reste R2 und R3 Wasserstoff und 
der andere Methyl bedeutet. 

5. N-Methyl-3-(1-naphthyloxy)-3-(2-thienyl)-propanamin oder ein pharmazeutisch vertragliches Sau- 
readditionssalz davon. 

6. Verbindung nach Anspruch 5, bei der es sich um das (+)-Stereoisomere handelt. 

7. (+)-N-Methyl-3-(1-naphthyloxy)-3-(2-ihienyl)-propanamin-maleat. 

8. Pharmazeutische Zubereitung, enthaltend eine Verbindung der Formel (I) nach einem der Anspru- 
che 1 bis 7 oder ein pharmazeutisch vertragliches Saureadditionssalz davon, zusammen mit einem oder 
mehreren pharmazeutisch vertraglichen Tragerstoffen, Verdunnungsmitteln oder Vehikeln hierfur. 

9. Verbindung der Formel (I) oder eines pharmazeutisch vertraglichen Salzes davon zur Verwendung 
bei der Hemmung der Aufnahme von Serotonin und Norepinephrin bei Saugetieren. 

10. Verfahren zur Herstellung einer Verbindung der Formel (I) oder eines pharmazeutisch vertragli- 
chen Salzes davon nach einem der Anspruche 1 bis 7, das folgendes umfaGt: 

(A) Umsetzen einer Verbindung der Formel 



mit einem Reagenz der Formel Y-Ar, worin Ri, R2, R3 und Ar die in Anspruch 1 definierte Bedeutung 
35 haben und einer der Reste X und Y Hydroxy und der andere eine gunstige austretende Gruppe bedeu- 
tet, in Gegenwart einer Base, deren Starke zur Erzeugung des Anions der hydroxyhaltigen Verbin- 
dung ausreicht; oder 

(B) Demethylieren einer Verbindung der Formel (I), in der beide Reste R* und R3 Methyl bedeuten, so 
daB eine Verbindung der Formel (I) erhalten wird, in der einer der Reste R2 und R3 Wasserstoff und 

40 der andere Methyl bedeutet; 

(C) wobei der Umsetzung (A) oder (B) gegebenenfalls eine Salzbiidung unter Bildung eines pharmazeu- 
tisch vertraglichen Saureadditionssalzes folgt. 

Patentanspruche fur die Vertragsstaaten: ES, GR 

45 1 . Verfahren zur Herstellung einer Verbindung der Formel (I): 



30 



R 1 -CHCH2 CH 2 NR 2 R 3 



X 



R 1 =CHCE 2 CH 2 NR 2 R 3 



50 



0 



55 



worin: 

Ri C 5 -C 7 -CycIoalkyl, Thienyl, Halogenthienyl, (d-C4-Alkyl)thienyl, Furanyl, Pyridyl oder Thiazolyl be- 
deutet; 

Ar die Bedeutung 



60 




oder 




n 



65 hat; 
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Ft* und R3 jeweils unabhangig voneinander Wasserstoff oder Methyl bedeuten; 

die einzelnen Reste R* jeweils unabhangig voneinander Halogen, Ci-C4-Alky[, Ci-C3-Alkoxy oder Tri- 
fluormethyl bedeuten; 

die einzelnen Reste R5 jeweils unabhangig voneinander Halogen, Ci-C 4 -Alkyl oder Trifluormethyl be- 
deuten; 1 
m den Wert 0, 1 oder 2 hat; und 

n den Wert 0 oder 1 hat; und die pharmazeutisch vertragiichen Saureadditionssalze davon, das folqen- 
des umfaBt: 

(A) Umsetzen einer Verbindung der Formel 

R*~CHCH 2 CE 2 NR 2 R 3 
X 

mit einem Reagenz der Formel Y-Ar, worin R1, R2, R3 und Ar die in Anspruch 1 definierte Bedeutung 
haben und einer der Reste X und Y Hydroxy und der andere eine gunstige austretende Gruppe bedeu- 
tet, in Gegenwart einer Base, deren Starke zur Erzeugung des Anions der hydroxyhaitiqen Verbin- 
dung ausreicht; oder 

(B) Demethylieren einer Verbindung der Formel (I), in der beide Reste R2 und R3 Methyl bedeuten, so 
daB eine Verbindung der Formel (I) erhalten wird, in der einer der Reste R2 und R3 Wasserstoff und 
der andere Methyl bedeutet; 

(C) wobei der Umsetzung (A) oder (B) gegebenenfalls eine Salzbildung unter Bildung eines pharmazeu- 
tisch vertragiichen Saureadditionssalzes folgt. 

2. Verfahren nach Anspruch 1, wobei Ar einen Rest der folgenden Formel bedeutet 



3. Verfahren nach Anspruch 1 oder 2, wobei Ri Thienyl bedeutet. 

4. Verfahren nach einem der Anspriiche 1 bis 3, wobei einer der Reste R2 und R3 Wasserstoff und 
der andere Methyl bedeutet. 

5. Verfahren nach Anspruch 1 zur Herstellung von N-Methyl-3-(1-naphthyloxy)-3-(2-thienyl)-Dro- 
pannamin oder eines pharmazeutisch vertragiichen Saureadditionssalzes davon 

6. Verfahren nach Anspruch 5 zur Herstellung des (+)-Stereoisomeren. 

7. Verfahren nach Anspruch 6 zur Herstellung von (+)-N-Methyl-3(1-naphthyloxy)-3-(2-thienyl)-pro- 
panamin-maleat. ,v 

8. Verfahren zur Herstellung einer pharmazeutischen Zubereitung, das das Vermischen einer Ver- 
bindung der Formel (I) gemaB der Definition von Anspruch 1 oder eines pharmazeutisch vertragiichen 
Salzes davon mit einem oder mehreren pharmazeutisch vertragiichen TrSgerstoffen, Verdiinnungsmit- 
teln oder Vehikeln hierfur umfaBt. 

Revendications pour les Etats contractants: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Compose suivant laformule (I) 

Ri-CHCHgCHaNRZR 3 
I 

0 



60 dans laquelle Ri represents un radical cycloalkyle en C5-C7, un radical thienyle, un radical halothienyle, 
un radical (C1-C4 alkyl)thienyle, un radical furanyle, un radical pyridyle ou un radical thiazoiyle. 
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Ar represente 




ou 




R2 et R3 represented, independamment I'un de ['autre, de I'hydrogene ou un radical methyle; 

Chaque represente independamment un radical halo, un radical alkyle en C1-C4, un radical alkoxy en 

C1-C3 ou un radical trifluoromethyle. 

chaque R5 represente de maniere independante un radical halo, un radical alkyle en C2-C4 ou un radical 

trifluoromethyle. 

m represente 0, 1 ou 2, 

n represente 0 ou 1, ou un sel d'addition acide pharmaceutiquement acceptable de celui-ci. 
2. Compose selon la revendication 1 , dans lequel Ar represente 



3. Compose selon la revendication 1 ou 2, dans lequel Ri est un radical thienyle. 

4. Compose selon I'une quelconque des revendications 1 a 3 dans lequel Rz ou R3 est de I'hydrogene 
tandis que I'autre represente un radical methyle. 

5. N-Methyle-3-(1-naphthalenyloxy)-3-(2-thienyle)-propanamine, ou sel d'addition acide pharmaceuti- 
quement acceptable de celle-ci. 

6. Compose selon la revendication 5 qui est le stereoisomere (+)-. 

7. Maleate de (+)-N-methyle-3-(1-naphthalenyloxy)3-(2-thienyle)propanamine. 

8. Formulation pharmaceutique comprenant un compose de la formule (I) revendique par I'une quelcon- 
que des revendications 1 a 7, ou un sel d'addition acide pharmaceutiquement acceptable de celui-ci, as- 
socie a un ou plusieurs supports, diluants ou excipients pharmaceutiquement acceptables. 

9. Compose de la formule (I) ou sel pharmaceutiquement acceptable de celui-ci, a utiliser pour ['inhibi- 
tion de I'absorption de la serotonine ou de la norepinephrine chez les mammiferes. 

10. Procede pour preparer un compose de la formule (I) ou un sel pharmaceutiquement acceptable de 
celui-ci, tel que revendique par I'une quelconque des revendications 1 a 7, et qui consiste: 

(A) a fairs reagir un compose de la formule: 



avec un reactif de la formule Y-Ar, dans laquelle FT, R2 R3 et Ar sont tels que definis a la revendica- 
tion 1 et dans laquelle I'un des X et Y est un radical hydroxy et I'autre est un bon groupe partant, en 
presence d'une base suffisamment forte pour produire I'anion du compose contenant le radical hy- 

(B) demethyler un compose de la formule (I), dans laquelle R2 et R 3 sont tous les deux des radlcaux me- 
thyles, de facon a obtenir un compose de la formule (I) dans lequel I'un des Ri et R 3 est de I'hydrogene 
et I'autre est un radical mdthyle. 

(C) la reaction (A) ou (B) etant suivie, si necessaire, d'une salification, de maniere a obtenir un sel 
d'addition acide pharmaceutiquement acceptable. 




R 1 -CHCH 2 CH2NR 2 R 5 



0 

Ar 
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Revendications pour les Etats contractants: ES, GR 

1 . Procede de preparation d'un compose de la formule (I): 



R^CHCBzCBaNI^R 3 



0 

Ar 




thienyle, un radical haloihienyk 
un radical thiazolyle. 



Ar represente 




> ou 




R 2 et R3 represenient, independamment I'un de I'autre, de I'hydrogene ou un radical methyle; 

chaque R4 represente independamment un radical halo, un radical alkyle en d-C 4> un radical alkoxy en 

C1-C3 ou un radical trifluoromethyle. 

Chaque R5 represente de maniere independante un radical halo, un radical alkyle en C2-C4 ou un radical 

triflunrnmoihulo 



n represents 0 ou 1, ou un sel d'addition acide pharmaceutiquement acceptable de celui-ci, st qui consls- 



avec un reactif de la formule Y-Ar, dans laquelle R», FP, R3 et Ar sont lels que definis a la revendica- 
tion 1 et dans laquelle I'un des X et Y est un radical hydroxy et I'autre est un bon groupe partant, en 
presence d'une base suffisamment forte pour produire I'anion du compose contenant le radical' hy- 
droxy; ou 

(B) demethyler un compose de la formule I, dans laquelle R2 et R3 sonttous les deux des radicaux me- 
thyles, de facon a obtenir un compose de la formule (I) dans lequel I'un des R1 et R3 est de Thydroqene 
et I'autre est un radical methyle. 

(C) la reaction (A) ou (B) etant suivie, si necessaire, d'une salifiaction, de maniere a obtenir un sel 
d'addition acide pharmaceutiquement acceptable. 

2. Procede selon la revendication 1, dans lequel Ar represente 



trifluoromethyle. 
m represente 0, 1 ou 2. 



(A) a faire reagir un compose de la formule: 



Ri-CHCH 2 CE 2 NR 2 R 3 



0 

Ar 




3. Procede selon la revendication 1 ou 2, dans lequel R1 est un radical thienyle. 
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4. Procede selon I'une quelconque des revendioations 1 a 3 dans lequel R2 ou R3 est de I'hydroqene 
tandis que I'autre represente un radical methyle. y y 

5. Procede selon la revendlcation 1 pour la preparation de la N-M&hyle-3-(1-naphthalf§nyloxy)-3-(2- 
tnienyle)-propanamine, ou d'un sel d'addition acide pharmaceutiquement acceptable de celle-ci 

6. Procede selon la revendication 5 pour la preparation du stereoisomere {+). 

7. Precede selon la revendication 6 pour la preparation du maleate de (+)-N-methyle-3-(1~naphthale- 
nyloxy)3-(2-thienyle)propanamine. > \ r 

8. Procede pour la preparation d'une formulation pharmaceutique qui comprend le melange d'un compo- 
se de la formule (1) tel que defini a la revendication 1 ou d'un sel d'addition acide pharmaceutiquement ac- 
ceptable de celui-ci, associe a un ou plusieurs supports, dliuants ou excipients pharmaceutiquement ac- 
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